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Abstract
Introduction Although the worldwide prevalence of disseminated candidaemia is rising, reported intraocular candidiasis
rates are variable, even as low as 1%. The Infectious Diseases Society of America recommends fundoscopy screening for all
fungal blood culture positive patients. We wished to evaluate the impact of this recommendation on our department.
Methods A retrospective observational study was performed in NHS Greater Glasgow and Clyde (population = 1.15
million) for all patients with candida positive blood culture results over a 2-year period.
Results From January 2015 to December 2016, 258 candida positive cultures were obtained from 168 adults (mean age =
62 years, range: 17–94 years; 85 females, 83 males). Candida species were isolated in 161/168 (95.8%) cases (43.5%
Candida albicans, 35.7% Candida glabrata). All 168 cases were treated with intravenous antifungals. 84 patients (50%)
were formally referred to ophthalmology. Of those not referred, 21 were deceased prior to culture result (12.5%) and 14
patients subsequently deteriorated (8.3%). Six patients reported visual symptoms. In total, 65% had no ocular findings and
32.5% had unrelated ocular signs. Only one patient had signs consistent with Candida chorioretinitis, making the prevalence
of intraocular candida in our population 1.3% (1/80).
Conclusions The prevalence of ocular candidiasis is low, presumably due to potent systemic antifungal agents and good
intraocular penetration. Our findings support the view that routine fundoscopy screening may not be indicated in every
culture positive patient. This paper provides an evidence base for the Royal College’s Eyecare in intensive care unit
recommendations regarding targeted screening of non-verbal, symptomatic or high-risk patients.

Introduction

The worldwide prevalence of disseminated candidaemia is
rising, possibly due to the growing population of immu-
nocompromised patients [1]. A 2007 prospective survey
reported prevalence rates of 4.8/100,000 per population and
5.9/100,000 per acute hospital admissions in Scotland [2].
Risk factors for invasive candidiasis include: prolonged
hospital stays, long intravascular lines, parenteral nutrition
and recent abdominal surgery [1, 3, 4].

Endogenous ocular involvement is a rare complication,
but can be sight threatening. Historical reports of intraocular
candidiasis have published prevalence rates approaching
28%, but more recent publications suggest it can be as low
as 1% [1, 5, 6]. Studies have described two distinct clinical
pictures based on Donahue et al.’s classification: Candida
chorioretinitis or Candida endophthalmitis (when vitreous
involvement occurs) [7]. These patients can be asympto-
matic, or so systemically unwell that they are unable to
communicate their visual symptoms. For this reason, the
Infectious Diseases Society of America (IDSA) recom-
mends fundoscopy screening for all fungal blood culture
positive patients [8]. In contrast, the European Society of
Clinical Microbiology and Infectious Diseases’ (ESCMID)
publication regarding the Diagnosis and Management of
Candida Diseases does not even mention the potential for
ocular involvement [9].

The Royal College of Ophthalmologists (RCOphth)
recently published guidance in collaboration with the
Intensive Care Society, stating that intensive care unit (ICU)
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patients are more likely to be non-verbal, therefore fundo-
scopy screening should be performed on all ICU patients
with positive-fungal cultures [10]. In our health board, NHS
Greater Glasgow and Clyde (NHSGGC), the local guide-
lines recommend fundoscopy screening should be per-
formed on all patients after any positive-candida blood
culture result. This screening recommendation is largely
based on historical papers with higher prevalence rates, and
from the USA population, where disseminated candidaemia
is more common [11]. Considering this, we wished to audit
the impact of the current guidelines on our department, and
so determine if routine screening by ophthalmology within
NHSGGC is warranted.

Methods

This retrospective observational study was performed in
NHSGGC, which serves a population of 1.15 million in the
West of Scotland. After liaison with our local microbiology
service, a list of all patients with candida positive blood
culture results over a 2-year period was obtained. The
regional laboratory receives samples from many hospitals
within the area, including two large teaching hospitals,
several smaller District General and Ambulatory Care
Hospitals and the regional cancer centre. As most of the
published literature focused on adults, patients under
the age of 17 were excluded and repeated cultures with the
same species were counted as one. A retrospective case
notes review was performed on all identified patients. Data
pertaining to patients’ demographics, candida species,
antifungal therapy, patients’ verbal status, presence of
ocular symptoms, referral to ophthalmology and ophthalmic
examination findings were collated.

Results

Between January 1, 2015 and December 31, 2016, 258
candida positive cultures were obtained from 168 adults
over the age of 17 within NHSGGC. The mean age of the
patients was 62 years (range: 17–94 years) with a gender
ratio of 1:1 (85 females, 83 males). As expected, the highest
number of positive cultures (73.8%) were collected from
patients admitted to the two largest university teaching
hospitals in Glasgow (Glasgow Royal Infirmary and Queen
Elizabeth University Hospital). Candida species were iso-
lated in 161/168 (95.8%) cases, with the remaining cultures
growing yeasts and other fungal isolates (See Table 1).
Candida albicans accounted for 43.5% of the positive
cultures (70/168), closely followed by Candida glabrata
(60/168, 35.7%). All 168 patients received intravenous
antifungal therapy shortly after the positive culture result,

and therefore were on systemic treatment at the time of
referral (See Table 2).

Of the 168 patients with positive-fungal culture results,
only 84 (50%) were formally referred to ophthalmology for
fundoscopy. Of the patients that were not referred, 21 were
deceased prior to the culture result (21/168, 12.5%), 14 had
subsequently deteriorated or deceased shortly after the
culture results (14/168, 8.3%) or had fundoscopy performed
by the ward doctor looking after them (3/168, 1.8%). In 46
patients (27.4%) there was no recorded documentation of
either fundoscopy or an ophthalmology referral.

Of the 84 patients referred to ophthalmology, 80 (80/84,
95.2%) underwent dilated fundoscopy. Over half of these
patients (49/80, 61.3%) were able to communicate their
visual symptoms and able to attend for evaluation in an
outpatient setting, while the remainder were reviewed at the
bedside. Six patients (6/80, 7.5%) had reported visual
symptoms; five with blurred vision, and one with floaters.
Almost two-thirds of patients who underwent fundoscopy
had no ocular clinical findings (52/80, 65%), and 32.5%
(26/80) had unrelated pre-existing ocular signs such as
diabetic eye disease, macular degeneration, cataracts and

Table 1 Fungal species isolated from blood cultures in NHS Greater
Glasgow and Clyde 2015–2016

Species Number Percentage

Candida albicans 70 43.5

Candida glabrata 60 35.7

Candida parapsilosis 13 7.7

Candida tropicalis 6 3.6

Candida dubliniensis 5 3.0

Candida lusitaniae 3 1.8

Candida guilliermondi 3 1.8

Yeast spp 3 1.8

Malassezia furfur 2 1.2

Cryptococcus neoformans 1 0.6

Trichosporon asteroides 1 0.6

Saccharomyces cerevisiae 1 0.6

Total 168 100

Table 2 Systemic antifungal therapy used in 84 fungal blood culture
positive patients referred to ophthalmology

Systemic antifungal therapy Number Percentage

Fluconazole 41 48.8

Micafungin 19 22.6

Caspofungin 15 17.9

Amphotericin 8 9.5

Andilafungin 1 1.2

Total 84 100
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optic neuropathy. One patient was examined by an oph-
thalmologist, but there was no specific documentation
relating to this review identified in the patient's casenotes.

Only one patient had ocular signs consistent with can-
dida chorioretinitis, making a prevalence of intraocular
candida in our population of 1.3% (1/80). This patient was
already on intravenous fluconazole at the time of referral,
and unfortunately, after discharge, did not attend ophthal-
mic follow up. There were no documented cases of candida
endophthalmitis identified in this cohort of 80 patients.

Discussion

Historically, the reported rates of intraocular candida
infection have been as high as 28–45% for patients with
disseminated candidaemia [5, 6, 12]. However, these stu-
dies included cotton wool spots and Roth Spots, signs
which are not specific or diagnostic for ocular candidiasis,
and have most likely resulted in an overestimation of the
prevalence. Recently, published literature has generally
used the classification of Donahue et al. [7], which descri-
bed specific findings of either candida chorioretinitis or
candida endophthalmitis. Reported prevalence based on
these findings alone ranged from 2.4 to 25.8% up to end of
the 1990s, then fell to 0.9–7.9% in the following decade
(see Table 3) [13–16]. Our study revealed one possible case
of intraocular candida infection from 80 patients over a
2-year period, making the presumed prevalence of 1.3%
within Glasgow for 2015–2016. Although, this is consistent
with the low-rates published in the literature, it is likely to
be an underestimation, as only 50% (84/168) of the fungal
culture positive patients were referred to ophthalmology in
our series.

There are three suggested reasons in the published lit-
erature for this decrease in ocular candidiasis. Firstly, there
is a higher suspicion for candidaemia in septicaemic
patients, and with diagnostic tests more readily available,
patients receive targeted therapy earlier. Newer generation
antifungal agents, when administered systemically,
have good intraocular bioavailability and more favourable
clinical outcomes, particularly when treatment is com-
menced at an early stage [17]. The second reason could
be low-capture rates. Patients with candidaemia can
become critically ill, with attributable mortality rates ran-
ging from 14 to 49%, meaning a formal referral to
ophthalmology for fundoscopy is not deemed an
urgent clinical priority [18]. This was reflected in
our dataset, with 35 out of the 168 patients (21%) not
being referred either due to deterioration in their general
state of health, or mortality before or shortly after the cul-
ture result was obtained. Accurately identifying the true
prevalence of ocular candidiasis would require a pro-
spective approach, with dilated fundoscopy being per-
formed on all fungal culture positive patients irrespective of
their general health. The third reported reason is that it is
often the less-experienced junior ophthalmologists
who review such patients [19]. In our study, 18% of oph-
thalmic examinations were performed by a first- or second-
year trainee at the bedside with binocular indirect
ophthalmoscopy.

Some studies have reported that patients can develop
retinal lesions consistent with intraocular candida even after
the initial negative fundoscopic screen [5, 6, 14, 19].
Despite these numbers being small, some authors conclude
that repeat fundoscopic screening is warranted 2 weeks
later, regardless if patients are asymptomatic and/or on
appropriate systemic treatment. This recommendation is

Table 3 Summary of reported
prevalence of intraocular
candidiasis in patients with
disseminated candidaemia

Author Years of study No. of patients examined Total prevalence (%)

Donahue et al. 1994 118 9.3

Rodriguez-Adrian et al. 1993–1994 180 5.0

Scherer et al. Jan 94–Apr 96 107 2.8

Feman et al. Feb 95–Aug 00 82 2.4

Krishna et al. May 96–Mar 97 31 26

Oude Lashof et al. 1998–2003 370 10.8

Khalid et al. Feb 00–Mar 10 144 12.5

Geraymoych et al. Jan 00–Dec 07 132 6.9

Popovich et al. 2003–2005 80 6.0

Adam et al. Jan 06–Dec 12 227 4.8

Shah et al. Jun 06–Nov 06 38 7.9

Dozier et al. Jun 06–Sep 09 211 <1

Ghodasra et al. Jan 08–Dec 12 238 9.2

Huynh et al. Oct 09–Jun 11 49 0.5

El-Abiary et al. (this study) Jan 15–Dec 16 80 1.3
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echoed in the IDSA guidelines. This scenario was not
documented to have occurred in any of our cohort.

The impact of the presence or absence of visual
symptoms remains controversial as to whether routine
screening should be implemented. In a study by Adam
et al., where 11 out of 227 patients were found to have
intraocular involvement, 7 of them were able to verbalise
(2 were asymptomatic and 5 complained of visual dis-
turbances; positive predictive value 23.8%) and 4 were
non-verbal [20]. They calculated a sensitivity of 71.4%
and a specificity of 89.3% with regards to visual symp-
toms as a predictor of ocular involvement, and advocated
the importance of screening. In 2014, a review of 238
patients with a prevalence of ocular candida infection of
9.2% (22/238) found a specificity of 92.8% and a
negative predictive value of 93.4% when predicting ocular
disease [21]. However, more recently, Paulus et al. [22]
published a large prospective study of fungal chorior-
etinitis and endophthalmitis and suggested the presence of
symptoms should not be used as a screening tool, given
the poor correlation with intraocular candidiasis. In
contrast to this, only small numbers of patients
with confirmed fundoscopic signs report visual symptoms.
Dozier et al. evaluated 211 patients with an ocular
candidiasis rate of 0.95% (2/211), and found that
no asymptomatic patients had fundoscopic signs. In
our study, the six patients who reported visual symptoms
did not have ocular signs consistent with candidiasis.
The one patient with confirmed fundoscopic signs was
asymptomatic.

The management of ocular candidiasis is not standar-
dised. Conventional treatments such as amphotericin B, and
echinocandins such as caspofungin, have limited ocular
penetration [23]. There is convincing evidence that the
azole group of antifungals, such as fluconazole, have very
good ocular penetration, and are therefore the preferred
option when intraocular signs are confirmed [17, 24–26].
Current clinical practice suggests that systemic therapy is
indicated in cases of chorioretinitis, and intravitreal injec-
tion of an antifungal agent is reserved for those patients
with vitreous involvement. Intravitreal voriconazole is
increasingly used to successfully manage candida endoph-
thalmitis, but it is not without risks [27–30]. Vitrectomy is
indicated when the vitreous is significantly affected, and has
shown favourable outcomes when combined with an
intravitreal injection [31–34]. We are unaware of any study
to date comparing the outcomes of oral versus intravitreal
voriconazole in this patient group.

There is little evidence in the literature to suggest that
identifying ocular candidiasis through screening results in a
change of management. The IDSA guidelines states that
ocular signs dictate the mode and duration of antifungal
treatment [8]. However, in 1994, Donahue et al. [7]

observed that candida chorioretinitis did not progress to
endophthalmitis when patients were on systemic antifungal
therapy, hypothesising that systemic treatment was effective
in preventing progression. More recently, a large pro-
spective study in 2011 evaluating 370 patients with dis-
seminated candidaemia mirrored this conclusion [35]. Their
chorioretinitis and endophthalmitis rates were 9.2% and
1.6%, respectively. Again, they noted that none of the
chorioretinitis cases progressed to endophthalmitis, while
on systemic antifungal therapy, and none required intravi-
treal injections. In our study, all patients were already being
treated with systemic antifungal therapy at time of referral
to ophthalmology, and management did not change in our
single case.

The financial implications of recommending universal
fundoscopic screening in cases of fungal positive blood
culture patients is not discussed in the previously mentioned
guidelines. There appears to be only one publication which
involves a cost analysis, and this is based in the USA [21].
Ghodasra et al. found that on average, 26.4 inpatients had to
be examined to find one patient who required a change in
management. Incorporating the cost of new and return
consultations, the cost of finding a single patient whose
management subsequently changed was $50,582.98 and
was deemed to not be cost-effective.

Conclusion

With azole antifungal agents that have good intraocular
penetration, ocular candidiasis rates appear to be decreas-
ing. Within NHS GGC, all candida blood culture positive
patients were receiving systemic antifungal therapy as per
local protocol at the time of referral, the reported prevalence
is low, and management rarely changes if ocular disease is
found. Our findings support the view that routine fundo-
scopy screening is not indicated in every culture positive
patient and provide an evidence base for the Royal Col-
lege’s recommendations for Eyecare in ICU, that being
targeted screening of patients who are non-verbal, symp-
tomatic, or high risk.

Summary

What was known before

● Worldwide prevalence of disseminated candidaemia is
rising.

● Reported intraocular candidiasis rates are variable, even
as low as 1%.

● The Infectious Diseases Society of America recom-
mends fundoscopy screening for all fungal blood culture
positive patients.
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● The RCOphth have recently issued guidelines regarding
eye care within the Intensive Care setting

What this study adds

● We report a low prevalence of ocular candidiasis (1.3%)
in our 2-year study.

● Our findings support the emerging view that routine
fundoscopy screening may not be indicated in every
culture positive patient.

● Targeted screening of patients who are non-verbal,
symptomatic, or have risk factors for developing
intraocular candidiasis may be more appropriate.

● Our study provides an evidence base for the RCOphth
guidelines for eye care in the ICU.
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